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(54) Tufted pile carpet and method of preparation 

nnLt^^J 0 ^ T.^ rtUre ° f 3 tufted pi,e carpet is *sclosed. The method comprises contacting a 
te^JZhfS^l^T ° ne 3^ P °'r ef S6,eCted f rom po, y° ,e,fn ' 0,efin ^Polymer anS o.efm 
sXeTf mrTJt ?J2£f T 1 ° arP 5 «f k ' n9 - 1716 tufted primar y backing is comprised of fibres 
Sores ^ polypropylene fibrts, acrylic fibres, rayon 

n™i!n2 , S ' J he u S, rafted Polymer rs selected from at least one of homopolymers of ethylene and 
^nn£f« ?2H erS ° f -? y '? " e and P ro Py«ene,ter P olymers of ethylene, propylene and diene and 
tZ^^SX^^ 31 0iaC3 - Cl ° h V drocar °°" aipha-olefin, vinyl acetate, a.kyl achate or 

a kyl methacrylatethat has been grafted with at least one monomer selected from ethylenically uLaturated 
^eTnl^n^Tn f nf ! YdrideS there ? f - ™» po 'V°'«fin composition is heated to a tenure abovelhe 
SS2L^^22 S.? mpos . rtl0 "; and maintained in contact with the tufted primary carpet backing, 
time 3So ;STJ e rT, f"?£ ; po,nt °f the Po'volefin composition under a pressure and for a period of 
nZnlrfn ^1 1" 6 P? 1 ^.' 81 ? composition to flow around the fibres of the tufted carpet backing The 
polyolefin composrtion -s maintained in contact with the tufted primary carpet backing and at a temperature 
££2 ^! h melt,n9 1 po L nt ,° f *! P° [ y o,efi " composition for a further period of a least 3? seconds Te recant 
pEbe^e3^^^^ 

SnS ^ ? P C t rpet baclan9 and a secondary carpet backing and contacting the 
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to the use of grafted polyolefin, grated ° le *"\ 

^grafied polyolefins, olefin copolymers and olefin 
polymers, - ^tures thereof h 
collectively referred to hereinafter as po y 

compositions", in the ^^f^JL-OXy 

The manufacture of tufted pile carpe 
Involves the tufting of the pile *~ JJ^S 

backing. Primary carpet ^^^t^ one of 
are typically woven or nonwoven fabric m 
more natural or synthetic fibres ^j^^*. 
primary carpet backing are 3 ute. py 
polyethylene, P-^^ 1 ^ ^^he priory 

copolymers of ethylene with hydrocarbon alpha-olef 
and polymers of propylene with minor amounts of 

^Te'primary carpet backing is normally ooated with a 
p olymeric late, to ^^IZ^ ^ 
pr ovide an adhere ^ backing may be. 
backing material. The seconc ry non woven 
for example, a thermoplastic film or ^ 


th eir component parts for recycling, 
down into tneir <-<->i f r lamination 

xn place 01 thermoplastic 
formed from a base polymer that is a u 

finishing temperatures used m the carp 

° Pera in°:vpi-l hot-melt adhesive positions, the base 

• »t least 5% by weight, but more 
polymer comprises at least 5 y 

typically 40-50% by weight, of the h 

composition. The base polymer of the ho jn 

is blended with a modifying resrn * r e 

of a hot melt adhesive is usually comprised of 
polyolefin, paraffin or petroleum wax e.g. 

tend to be used without tackifiers, wa 
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15 


20 


25 


acetate based hot melt a eas y-to-bond 
me lt index polymers and limited to p 

substrates. rilfte d pile carpet using hot 

A method for preparing tufted pil v 

melt adhesive is disclosed by Keith 

— : 4 ' 844 ; 7 :Lr:r d horrt' a rsive * l ^ 

method uses a sheet oi a 

. adhesive bonded to a J- d y ci 

layer of a prxmary adhesxv adhesive being for 

-s:- nr, s: - — ■ 

^method has no« been found for 
tufted pile carpet that need ■ not use 

TO lt adhesives inven tion provides a 

Accordingly, the present t 
m ethod for the manufacture of a tufted p 

CMpr '^contacting a polyolefin composition of at least 
comprised of fibres sele polypropylene fibres, 

^ttjt i said 

acrylic fibres, y least one of 

—irrof rthylerr ^eircopoly.ers of 

, propylene ^ - "J^ni^. vinyl 

leaS 7 ne a°iLl acr^ ate or 1*1 methacrylate that has 
acetate, alkyi aciyj-a elected from 

j at- least one monomer seiecueu 
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35 


(b) heating the polyolefin composition "a 
temperature above the melting point of the polyolefin 

^""maintaining the polyolefin composition in 

contact with the tufted primary carpet 

temperature above the ° ^ 

composition under a pressure and for a peri 

sufficient to cause the polyolefin M 

around the fibres of the tufted carpet backing — 

,d) maintaining the poXyolef in composition in 
contact with the tufted primary carpet backing and at 
mature above the melting point of the polyolefin 
position for a further period of a least 30 seconds; 

^ ( e, cooling the tufted carpet backhand 
polyolefin composition below the melting point of 
composition^ ^ ^ ^ 

present invention, the period of time in step (C is at 
^ranrt^embodiment. the period of time in step 

t*\ ■; c at least one minute. 

^ present invention further provides a method for 

selected from at least one of polyamide fibres, po y 
flares polypropylene fibres, acrylic fibres, rayon 
'Ibres'andTatural fibres and contacting the polyolefin 
composition, the grafted polymer being elected from at 
Ilfst one of copolymers of ethylene and propylene, 
copolymers of ethylene and propylene, 

ethylene, propylene and diene and ^f^rs °f ethylene 

=i /->-f a c - C « hydrocarbon alpna-oxerxn, 
with at least one of a <_ 3 <- 10 "Y" 
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15 


20 


25 


5 

. _ or a ikyl methacrylate that 
^ 4-^ allcvl acrylate or ai^y^ 
vinyl acetate, allcyx sele cted from 

has _ ^^X^. acids and 
ethylenically saturated 

^^es thereof, ^* coimposi tion to a 

{b ) heating the polyolerm 0 i yo lefin 
tempe rature above the melting point of th 

composition; - le£in composition in 

( c) maintaining the p y baclcing , at a _ 

contact with the tufted J the polyolefin 
temperature above the «»^>^ . period of time 
composition under a ^ position to now 

sufficient to cans ^Jj^ carpe t backing; 
.round the fibres of the composition m 

, d) maintaining the polyo ^ at . 

COT ta=t «ith the tufted * the poly olefin 

composition belo„ - «» 

In a P-ferred e^od-ent ^ ^ ^ (e) u aC 

present invention, the peno 

least one second. polyolefin composition is 

a blend of at i« . n B 

of un-grafted polymer and t il ■ in com position 

m a further ''J*^ ^ructure having 
is used in the form of a -"i^ ce and a ve ry lo- 
th. Polvol^^ -^° Si ( ^ pE ; n or fill ed ethylene/vinyl 
density polyethylene ™> £ace . 
acetate copolymer on th secon dary carpet 

In yec another embodiment ^ 
baling is selected from 3 ute e . g . 
polypropylene, J spun-bonded 

TVP^ ^- b0nde "f ha rte plain woven polypropylene 
^r^JHSS; -lL of shredded used carpets. 


30 


35 


lvffler film8 and oriented thermoplastic 

The present invention also provx 
carpet comprising: sta bilized with a 

acrylic fibres, «y least one of 

carpet comprising: locate d between and bonded 

a polyolef in -^"^f^d a secondary carpet 

to a tuft- ^"^farpet baling being 
backing, said tufted primary crp ^ 

co^rised of fibres -^^^Y^pyiene fibres, 
polyene fibres, polyester fibres polyp PV ^ 
acrylic fibres, rayon fibres ^ ^J gfMMA polym er 

i vmer the polymer being at least one of 

5 propylene and drocaxbon a lpha-olef in. vmyl 

airtir^ aorylal or al.yl ^acrylate tbat ^ 
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been grafted with a monomer selected from ethylenically 
unsaturated dicarboxylic acids and anhydrides thereof, 

and derivatives thereof. . tJ „„ < = 

in another embodiment, the polyolefin composition is 
a blend of at least one grafted polymer with at least one 
of fillers and un-grafted polymers. _ 

in a further embodiment, the polyolefin composition 
is a multilayered structure having polyolefin 
on one face and a very low density polyethylene (VLDPE) „ 
or filled ethylene/vinyl acetate copolymer on the 

° PP °te present invention relates to a method for the 
m anufacture of a tufted pile carpet. In the method, 
tufted primary carpet backing is contacted with 
15 Polyolefin composition at a temperature above the melting 
point of the polyolefin composition. The P^ 1 ^ 
composition is maintained in contact with the tuf ted 
primary carpet backing for a period of time 
cause the polyolefin composition to flow around the 
fibres of the tufted carpet backing and then for a 
further additional period of time of at least 30 seconds, 
subsequently, or simultaneously, a secondary carpet 
backing may be applied. 

The primary carpet backing is in the form of 
backing with tufted fibres. The backing may be a woven 
serial forced from natural or synthetic materials, 
examples of which are jute, wool, rayon, 1°^**- 
polyesters and polyolefins. Nonwoven backings may also 
L used. in preferred embodiments, the primary backing 
is a fabric woven from tapes and/or yams and is in the 
form a flat material with substantially uniform 
thickness . 

The primary backing is tufted, usually using a 
needle punching procedure, to provide a tufted c«pet 
backing having tufts of fibre extending from one surface, 
this surface is usually called the face surface. The 
yarns used in the tufting procedure may be at least one 


20 


25 


8 


and 
all 


of polyamide, polyesters, polyolefins, acrylic polymers 
or other natural or synthetic materials, as is known in 
the art. Polyamide yarns are preferred. The tufts may 
be in the form of loops or loops that have been slit, - 
the yarns may be twisted or bulked or in other forms, 
of which is known in the art. The density of the tufts 
the sise of the tufts and the height of the tufts may all 
be varied, depending on the carpet quality and style to 

be made- . 

The polyolefin composition is contacted with the 
tufted primary carpet backing. The polyolefin 
composition may be in the form of sheet which may be laid 
onto the carpet backing or the polyolefin composition may 
be extrusion coated in molten form directly onto the 
primary carpet backing. The latter method may be of 
particular interest in instances in which the carpet does 
not have a secondary carpet backing e.g. automotive end- 
uses. When the carpet has a secondary carpet backing, 
the polyolefin composition may be contacted with the 
primary carpet backing directly, but it is preferred that 
the polyolefin composition be applied to the secondary 
carpet backing, preferably by extrusion coating, and then 
contacted with the primary carpet backing. 

The polyolefin composition may be formed from at 
least one of a homopolymer of ethylene, a homopolymer of 
propylene, copolymers of ethylene and propylene 
especially copolymers of propylene with minor amounts of 
ethylene as in impact and random copolymer polypropylene, 
terpolymers of ethylene, propylene and dienes e.g. 
so-called EPDM, or a copolymer of ethylene with at least 
one of a C 3 -C 10 hydrocarbon alpha-olef in, vinyl acetate, 
alkyl acrylate or alkyl. methacrylate . Examples of the 
hydrocarbon alpha-olef ins include butene-1, hexene-1 and 
octene-1. Examples of the alkyl groups of the 
(meth)acrylates include methyl, ethyl, propyl and butyl. 
The copolymers may include both linear low density 


polyethylene (LLDPE) and very low density polyethylene 
(VLDPE) - 

The grafting monomer is at least one monomer 
selected from ethylenically unsaturated carboxylic acids 
and ethylenically unsaturated carboxylic acid anhydrides, 
including, less preferably, derivatives of such adds, 
and mixtures thereof. Examples of the acids and 
anhydrides, which may be mono-, di- or polycarboxylxc 
acids, are acrylic acid, methacrylic acid, maleic acid, „ 
fumaric acid, itaconic acid, crotonic acid, itacomc 
anhydride, maleic anhydride, and substituted maleic 
anhydride, e.g. dimethyl maleic anhydride or citracomc 
anhydride, nadic anhydride, nadic methyl anhydride, and 
tetrahydrophthalic anhydride, maleic anhydride being 
particularly preferred. Examples of the derivatives of 
the unsaturated acids are salts, amides, imides and 
esters e.g. mono- and disodium maleate, acrylamide, 
m aleimide, glycidyl methacrylate and dimethyl fumarate. 
Techniques for the grafting of such monomers onto the 
polyolefin are known e.g. as described in U.S. Patent 
4 612 155 of R.A. Zelonka and C.S. Wong, which issued 
September 16, 1986, and in published European patent 
application No. 0 369 604 of D.J. Mitchell, published Nay 
23 1990 The present invention will be particularly 
described herein with reference to maleic anhydride as 
the grafting monomer. 

If the grafted polymer is used as is i.e. not m the 
form of a blend with another polymer, then the maleic 
anhydride content of the grafted polymer should be 
greater than about 0.03% by weight, and preferably m the 
range of about 0.08-0.12% by weight, e.g. about 0.1% by 
weight. Maleic anhydride contents of less than 0.03% by 
weight may be usable provided that long contact times of 
the melted grafted polymer and the fibres of the carpet 
are used. Preferably, the melt index of the grafted 
polymer composition should be less than about 500 dg/min, 
and preferably less than 200 dg/min, as measured by the 
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procedure of ASTM D-1238 (Condition E) . It is preferred 
that the melt index be at least 5 dg/min, especially at 
least 10 dg/min and particularly in the range of 10-200 
dg/min. It is understood that the melt index_is measured 
on the composition as applied to the carpet backing, not 
the grafted polymer per se, although these could be the 
same . 

It may be desirable, and in some instances 

particularly preferred, that the grafted polymer be 

blended with another polymer, the other polymer being a 
polymer compatible with the grafted polymer. For 
instance, it is common practice in the preparation of 
grafted polyolef in compositions to blend grafted polymer 
with un-grafted polymer, often the same polymer as has 
been grafted. Grafted polypropylene homopolymers and 
grafted impact polypropylene copolymers are not normally 
suitable in an un-blended condition because the melting 
point is so high that distortion of polypropylene 
homopolymer primary or secondary carpet backings tends to 
occur on contact with the molten graft polymer, either on 
extrusion coating or especially on lamination e.g. 
lamination of primary and secondary carpet backings in an 
oven, as described herein. If the ethylene content of 
random copolymer polypropylene is greater than about 
2.9%, and especially greater than about 3.9%, then such 
polymers tend to have a sufficiently low melting point to 
overcome such a heat distortion problem. Similarly, 
grafted polyethylenes with high melting points may not be 
suitable because of distortion of the carpet backing 
and/or inferior adhesion to polypropylene carpet backing. 

In preferred embodiments, the polyolef in composition 
is a blend of male ic- anhydride grafted polyethylene, the 
polyethylene being LDPE, VLDPE, LLDPE or HDPE. The 
blends are formed with VLDPE, VLDPE and LLDPE, LDPE 
especially those with melting points above 98o C , blends 
of LDPE and VLDPE and blends of LDPE, VLDPE and LLDPE. 
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In particular, the VLDPE has a density of Xess than ..91. 
and especially less than 0.895 g/cm . 

«ln the parted pollers are blended, the 

above and the melt index should be less tnan 
restated above. However, the considerations of 

be considered. mus., ^ -inroact copolymers 

b lends with ho.opoly.er p^M^ HTU^-T 
and random copolymers having less than 2.9. ethy 

should not be used. „ a f t ed polymer 

A further consideration im that the 9 raf ^ ^ a 
a nd ungraded polymer should be ^^^f^ 

—c r^^^frsL- 

..^discarded can be -^^^^St 

Tiscible with the grafted polymer or any ungraded 
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polymer may be added, especially in amounts of 10-30, 
WeiSht Th e melting point of the polyolefin position used 
in the process of the Mention ^iZ^ ^ on 
cnor However, the melting point could nave a 
rational stability of the carpet that 

* hiaher melting points are preferred, especially above 
^r^ele/s/co^ositions with low melting ts 
ar e advantageous in the manufacturing 
res ults in the compositions retiring 
to become soft and/or melt and flow into the tufts^ 
Thus . lower melting points / ™ the 

temperatures in the process or the ability 
process at higher operating speeds. The poiy 

composition should be below about 140oC 

in use, the polyolefin composition is heated 
temperature above the melting point of the poly^ 
the polyolefin composition is in the form of a sheet 
tMs may be done by heating the combination of tufted 

the polyolefin composition will alreadybe at a 
temperature above its melting point. When the c rp 
a Secondary carpet backing, combinations of primary and 
secondary carpet backings with interposed sheet of 
po yolefin composition or more commonly ^ 
primary carpet backing with secondary carpet backing 
; is already coated with polyolefin composition may be 
treated 1 an oven, which is preferred, or by heated 
rollers - 


wit h the tufted Pri-ry carp- ba king ^ ^ 

above the melting point of the poly le£in 

, fVlo ^fted carpet backing, out cml 
fibres m the tufted c rp enca psulate each and 

the polyolef in compaction vill not en p ^ ^ 

time should be at least sec onds is used, 

seconds. In particular, a perxod of 1 2 ^ 

but this --^^f^LS X— 

£low character.st.es of the p ure tnat is 

appneu.. absence or a 

t o the priory carpet backing - ^ tbe 
secondary carpet backing, it rs preferr 
po lyolefin -l^"* Peking. 

P t on to lhl secondary carpet backing prior to 

- p:^ - - 

, -n^S^, «- -T^Lrpet 

stained in contact «ith the -^J^^^ the 
backing at the tenperature aDove 

at least 

polyolefin composition for a further per ^ ^ 

30 seconds. In preferred e*bod ments, th P 
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the tufted carpet fibres, especially polyamide fibres, 
during this period of time. 

The tufted carpet backing, which is usually in the 
form of primary and secondary carpet backings ^bonded 
together with polyolefin composition, is normally then 
cooled. However, if the tufted carpet backing is in the 
form of a primary carpet backing bonded to the polyolefin 
composition, then it could be fed directly into a 

laminating operation with a secondary carpet backing. 

It will be noted that the process of the invention 
does not include a step in which a latex or a hot -melt 
adhesive is applied. 

In an embodiment of the process of the invention, 
the polyolefin composition is in the form of a multi- 
layered structure having polyolefin composition on one 
face i.e. the face that will contact the primary carpet 
backing, and another material on the other face. The 
other material is a material that will bond to a 
secondary carpet backing. Examples include 
ethylene/vinyl copolymers and very low density 
polyethylene (VLDPE) , which may be unfilled polymers but 
in preferred embodiments are filled polymers. Examples 
of suitable fillers include calcium carbonate and barium 
sulphate. The polyolefin composition would be used in 
the form of a multilayered structure in order to provide 
stiffness or sound deadening properties to the carpet 
and/or to reduce the cost of the layer, polyolefin 
composition normally being more expensive than filled 
ethylene/vinyl acetate polymers or very low density 
polyethylene . 

A secondary carpet backing may be applied to the 
combination of tufted primary carpet backing and 
polyolefin composition. Examples of secondary carpet 
backing include jute, woven tapes of polypropylene, plain 
woven polypropylene fabrics, felts including felts of 
shredded used carpet, thermoplastic polymer films and 
oriented thermoplastic polymer films. The polyolefin 


w™h directly to such secondary carpet 

the polyolefin composition needs to „ 
Serial wili bond to the ^ secondary 

^^^^^ ~ 

— : r-t r:: = 

poly olefin ^""-ZZZZZTZZZ* — 

Roth the primary carpet oacKing eui 
^ing 4 be *— to the 

A1C ematively, tne primary f^L* «* . for 

to the polyolefin, but an intermediate layer of. 

to tne puxyw incated between the 

example, a filled polymer, may be ^ d backing . 

polyolefin composition and the secondary carp 

\. \. fibres "ill normally be dyed, as a smgi 

The tufted fibres wi-lj. M ttem of differing 

ovens is disclosed by Ryan m U.S. 3 '" 4 ' B 

The present invention is illustrated by the 
^llowing'examples. ». .ahesive -sin compos itions 
th e types used in the examples i^ 
composition, generally be described as being p y 
thermoplastic polymers 

modified by grafting with *- 
acid (MA-) or acrylic acid 
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in a typical example, the amount of grafted 
polymer. In a typic x polyme r that was 

acrylate (MM. J low density polyethylene 

density polyethylene \u mnpp , random 

(LDPE) , high density polyethylene (HOPE) and 

copolymer polypropylene (coPP) . 

Trample I 

The grafted polymer was compounded or ' 
with additional amounts - united ^STJ^ 
l0 „0 ratio^ which --^^^e resin 

. ^eno woven polypropylene as A 

manufactured by Patchogue Plymouth, a d.vxs, 

^zx^^ — — -1" :r 

examples was prepared ^^^^^Ll 
continuous filament (BCF) nylon 6 6 yarn 
denier and composed of 72 filament 'J£* ^ 
section, was produced by a a yam 

thes e yarns were plied and **° ^ (tpi) . 

resultant yam . , 7n p (132°C) . A cut- 

pile tufted carpet wa* ™-i.inarv backing, 

• , 1D nTYBAC» a woven polypropylene primary o » 
„ Ivallb^rom Patchogue Plymouth Ca division of AMOCO, 
r carpet was constructed - l/8 gauge 

specifications: ^'^^^J^. Both 
and a stitch density of 8 x 10 P ^ ^ 
dyed (dark blue, and gre.ge samples wer ^ ^ 

the same manner to f iW 

samples with 10 x 10 stitch density. 


Two of 
The 


The tufted primary carpet sample was then brought 
into contact with the secondary carpet hacking or a layer 
of the film, and the resultant structure was laminated to 
form a carpet sample. _ 

The samples were laminated using an electrically 
heated press. The samples were placed on the platens of 
the heating press for a period of 3-3 5 minutes until the 
sample had reached a set temperature (100-145-C) . The 
pXatens of the press were then closed and the samples 
Le left under pressure (7-138 XPa) for a period of time 
(1 S ec - 3 minutes) . The samples were then either 
removed or kept for 1 second - 5 minutes at elevated 
te^eratures before being cooled down to room temperature 
^conditioned according to the procedure of ASTM D177S 
for at least 24 hours prior to testing. 

The samples were tested according to the following 

^"ull out, by the procedure of ASTM DX335 using 
at least two samples and a minimum of 5 tufts P«^«' 

Secondary delamination. by the procedure of ASTM 
D3936 using an Instron® apparatus on samples that had a 

width of S cm; and 

Tufted encapsulation, by visual inspection of the 

number of filaments encapsulated. 

in Runs 1-12, a VLCPE with a density of 0.895 g/crf 
and a melt index of 12 dg/min (CI^ARELEX" Grade MW M.O 
obtained from Enimont) was used in an amount of 

The polymer was compounded or dry-blended with high 
density polyethylene that had been grafted with maleic 
anhydride (Fusabond® 100D manufactured by DuPont Canada 
inc. ) (0-30%) and a linear low density polyethylene 
(LLDPE, Sclair® 2316, an ethylene/butene-1 copolymer with 
density of 0.93 g/cm= and a melt index of 75 dg/min 
available from NOVA Corporation of Calgary, Alberta) in 
amounts of 0-40%. The resultant compositions had a melt 
flow index (ASTM procedure D-1238. Condition E) of 8-70 
dg/min. 
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The compositions were as follows: 
Table I 

s^sr r f l. £L.c«* v, KS£ "£/» -»> 

11.5 


Grafted MAn 
(wt V)** 


100 0 J 0.05 


10 9-7 

15 9.3 

20 8-2 

10 9-7 


0.15 
0.20 
0.1 


8 3 „ , 

1st Layer 100 l0 s . 7 0.1 

2nd L ayer 90 ^ g 0.1 

9 - 55 35 10 

4.1 


90 10 J.l 


** maleic anhydride, wexgnt t 

The compositions of Runs 1-5 of Table I «ere 
extruded into film having a thickness of 0.25 - The 
f Ls were placed between a dyed residential F~-«f t- 
primary carpet backing and a polypropylene secondary 
carpet backing. The samples were then placed in an 
electrical press and laminated for a perxod of 2-2. 

further details and the results obtained are given 
in Table II. In each instance, the pressure used was 31 


kPa. 


Table II 


Temp. Dwell Time 
(C) (sec) Res. (N) 


Tuft-Bind 


Tuft-Bind 


fair 
fair 
fair 


sulation 


press . j„,.j a i (cut 


Tuft-Bind Res. 
pile) carpet 

Tuft -Bind Coram 
pile) carpet 


. Tuft bind for residential (cut 
, Tuft bind for commercial (loop 


A. used herein, residential carpet refers to a 
caJTin which the loops of the tufts have been l,t 
77 each tuft is independent of the adjacent tuft 

carpets, results for commercial carpets wo 

toTe higher than for residential carpets e.g. by a 

'^J^T-T^ » ~ X is a control mn. 
The minimum recent for tuft-bind of 13.^ or 
residential carpet was achieved - ^ gained 

control Run 1, among these, the best result 
in Run 3 which used 10* graft poller and 90. ™ 
Runs 6-10 represent a simulation of a contrn 


tufts increasing the film thickness to 0.5 mm (20 mil. 
nowever, more than doubled the tuft-bind to SO.O- (Run 
„. thereby indicating that film thickness is an 

im portant factor in ^"g^g^L film 
encapsulation improved sxgnif icantxy wiwi 

thiC ":; S of thick films increases the cost of the carpet 
structure. An alternative to a thick film is to use an 
ineS-ive, unfunctionalized mostly filled polymer with_ 
a 2 melt flow as one layer of the film vx, the layer 
opposed that binding to the fibres. An 

ethylene vinyl acetate filled Qf 
carbonate (7 0-ao* loading, . ^^^^J 

nsing a two layer ^^J^ ^ed adhesive, 
filled composition and 6 mil of ™» *>» 
Tuft-bind was as high as 23. 3N was obtained. 

another way to improve the tuft-bind is to add high 
flow linear low density polyethylene (LLDPE, to the 
formulation in amounts up to 40 wt%. as shown by Run 9 
The tuft-bind increased up to 16.M. compared to 14.8H 
the absence of LLDPE, and encapsulation improved 
substantially- Further improvement of tuft-bind and 

Nation may be obtained using a P™l-e woven 
scrim coated with about 0.35 mm (14 mil, of the 
composition (Run 10, . Using the -short cycle to 
laminate the structure, average tuft-bind of 29.6H and 
excellent encapsulation (91.1 %> «as achieved. 

Run 11 shows the use of low density polyethylene 
(LDP "density of 0.S1C g/cm> and a melt index °f J dg/min 
from AT Plastics (grade AT 472) blended with 3~^ d 
Polyethylene. The residential carpet sample made with 
Itl composition had a tuft-bind of only 13. W for a 0.25 
Tao mil, film. However, when this composition was 
rll o a contract carpet, a tufted bind as high as 
« "was obtained. This indicates that some selection 
of 'the coatings and the secondary carpet backing may be 
required in order to obtain optimum results. 


Trample II 
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TU e procedure of Example I was repeated using a 
propylene opined fro, ^ _ 

anhydride content of 0.1 <■ 

Further details obtained are given on Table 


Table III 

coPP g-coPP* MI** MAn% 

Run coPP y 3 0>1 

S To 10 3 0.1 


* grafted copolymer polypropylene 

** measured at 230oC pressure of 31 

The sample obtained, at 140<>C using a v 

20 bind (19. 2N) for encapsulatio n obtained was poor, 

samples. However, the prope rties of the 

due it is believed to the low melt flow pr p 

composition. 

Fvampl e III 

Sthylene/methyl ^ ^;XZo° b lT* 

from Exxon as Optema Grades T-113. X 120 

30 DuPont Canada Inc.). me rau 

varied from 100/0 to 70/30 wt%. 

The resulting compositions were extruded i 

la minated with the pre-tufted primary » 
« Example I. The lamination procedure used rnvo 
35 Example ! structure was placed over a 

vacuum box. The rp ^ ^ ^ primary 

secondary carpet caching 


After the ^ 30 sec0 nds. The 

through the ^^"^^ down to roc™ 
sample wa s then removed and «^ - 
temperature and conditioned for samples 

Table IV indicates the composes 
of Runs 16-19 and Table V summaries the 


were obtained. 


Table IV 

pusabond 1S0D MI (g/10 -in.) 

0.1 


10 Run EMA ( Wt %) 

,c TC113 (90V) 10V \ 0.1 

,! TC123 (90%) 10% ! 0 0.1 

i5 roSo (90%) 10% 20 0 . x 

n c is TC140 (90%) 10% 13b 270 

15 i| XS 93-04 (90%) 

Table V 

Encapsulation 

25 15 

16 0-25 

17 0.2S 
Is 0.2S 

3 0 19 °- 2S 


Delamination" 


(N/cnO 


3.5 
S.8 
18.3 
41.1 
22.2 

poor 
poor 
fair 


/cm of 


* the miiu» lul " a 

carpet backing. 

As can be seen, the highest result^ obtained 
W hen the melt index was arounc M» * * ^ „ 

^lamination results were as ^ S In SOBe 

times higher than the minium the 
40 instances, the bonds formed were so stro 
testing procedure destroyed the sample. 
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pimple IV 

^ procedure of Example III ^ ^ 

ethyls/vinyl -^J^«X"« and 

du Pont de Semours and Company as Elvax g 

240 . both having a vinyl ^^^ e hydride 

riayer:rre s^-sr^- - — 


adja cent to the primary b £^ w ^ secondary 

fi Ued paly*- film — P*~£ > e was bon ded using 

carpet baling. ^J^T rt - 10 » - 

an electrically heated press a 

10 °° C ' •„ « the compositions and the results 

Purther deta.l on^he P^ ^ ^ pressure 

obtained are given u. Table _ 
used (Table VI) was 31.0 Wa. 


mi Grafted MAn 


10 Table VI 

v ldax * EVA Fusabond 190D « ^ {wt «« 

Run Keldax* (%) (%) 

1st Layer 100 ^ 43 
2nd Layer 87.5 n-=> 

on 21 3-1 
1st Layer 100 43 

2nd Layer 87.5 12- acetate copo lymer 

Table VII . ^ft-Bind (»> 

■ « mature Dwell Time 

30 Run Fil ? Thickness W ■ u.7 ■ M-1 

(mm) iic 


0.1« 


35 


" Plating ^SA^S^^^ 

pressure for * 


was fair. 
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A method for the manufacture of a tufted pile 
one graf ted PoXym- ***** 

comprised of fibres "^*- f *~ "^^^ fibres, 

ethylene and propylene, terpol ymers of ^ 

^iratx ^iJe or -^^^T 
been grafted with at least one monomer 
etnyXenicaXXy saturated dicarboxylic adds and 
anhydrides thereof, and derivatives thereof; 

heating the polyolef,* -P°^~ ^ ^ 
temperature above the melting point of the p 

^tHiintaining the polyolefin coition in 
contact with the tufted primary carpet 
temperature above the melting point of the po y 

* <- Vip» fibres of the tufted carpet backxng; 

-T^u - — f tri^r at . 

, contact with the tufted primary carpet bacK^ 
temperature above the melting pent of a- 
composition for a further period of a least 

3113 (e) cooling the tufted carpet backing «* 
pol yoXef in composition beXov the meXting point of 


and 

5 


composition 
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2 The method of Claim 1 in which the period of 
time in step (c) is at least one secon^ ^ 

, The method of Claim 1 or Claim 2 

M , i, at least one minute, 
period of time in step <d> is l 

4 The method of any one of Claims 1^ 

of the carpet backing. tufted pile _ 
5 . a method for the manufacture of a tufted p 

carpet comprising: ^^-i tion of at least 

fa <v -olacincr a polyolefin composition ox 

one £ JS^ f r ----- - _ 

copolymer and olefin terpolymer. said 
carpet backing and a secondary carpet 

turLd « ^ ^ ^T^-. fester 
selected from at least one P Y 

frST^ S^i «- Olefin 

fibres and natural nor se lected from at 

composition, the grafted P°*~£^ ^l-. 
least one of homopolymers of ethylene * J 
copolymers of ethylene and ^T^J^l, ethylene 
ethylene, propylene ^ Xc^on alpha-olefin, 

temperature above the melting point of the p y 
' ^t> Staining the polyolefin composition^ 
contact «ith the tufted primary carpet >~ q ^ 
temperature above the melting point °f the P y 

around the fibres of the tufted carpet backing. 


26 


(d) maintaining the polyolefin composition in 
contact with the tufted primary carpet backing and at a 
temperature above the melting point of the polyolef m 
composition for a further period of a least one minute; 

^ (e) cooling said carpet backings and polyolefin 
composition below the melting point of the composition. 

6. The method of Claim 5 in which the period of 
time in step (c) is at least one second. ^ . „. 

7 The method of Claim S or Claim 6 m which the 
the polyolefin composition is a blend of at least one 
grafted polymer with at least one of un-grafted polymer 

and fillers. . . 

8 The method of any one of Claims 5-7 in which 
the polyolefin composition is used in the form of a 
multilayered structure having polyolefin composition on 
one fad and a very low density polyethylene (VLDPE) or 
filled ethylene/vinyl acetate copolymer on the opposing 

fa ° e ' 9 The method of any one of Claims S-8 in which 
the secondary carpet backing is selected from jute, woven 
tapes of polypropylene, non-woven synthetic polymer 
fabrics, plain woven polypropylene fabrics, felts 
including felts of shredded used carpets, thermoplastic 
polymer films and oriented thermoplastic polymer films 
Ld combinations thereof, leno woven structures and other 
related structures. 

10. The method of any one of Claims 1-9 m whxch 
the grafting monomer is maleic anhydride. 

11 The method of any one of Claims 1-10 in whxch 
the polyolefin composition contains at least 0.03% by 
weight of grafted monomer. 

12 The method of any one of Claims 1-10 in whxch 
the polyolefin composition contains 0.08-0.10% by weight 

5 of grafted monomer. 
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Maims 1-12 in which 
13 The method of any one of Claims x 

... -index of less than 

the polyolefin composition has a melt index 

500 tr^he method of any one of Claims 

the polyolefin composition has a melt index of less than 

200 dg/min. i_i4 in which 

15. The method of apy one of Claims 1 14 m 
the polyolefin composition has a melting »^ 
range from 7So C to below the heat distortion temperature 
of the carpet backing. which/ 

16 The method of any one of Claims 

• a m (a) the polyolefin composition has been 

in step (a) , tne pu y Hacking and then 

extrusion coated onto secondary carpet backing 

contacted with the primary ^J^^ ±n whic h 

17 The method of any one of Claims x 

• hv extrusion coating. 

composition is extrusion coated onto the primary carpet 
taCki :r The method of any one of Claims 1-18 in »hich 
'T^I^T^S in »hich the polyamide 

fibres are nylon 66 fibres. 

21 The method of any one of Claims _ 
the fibres are polyamide fibres, the carpet 

f led from polypropylene and the grafting monomer is 

maleic anhydride. 

22 r tufted pile carpet comprising: 

a tufted primary carpet backing stabilized with a 
po l y olefin composition of at least one ^ ^ 
selected from polyolefin. olefin copolymer and olefin 
terPolymer. said tufted primary carpet bacfcmg ^ 
comprisld of fibres selected from at least - o 
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ethylene and propylene, £ at 

propyl ene - = -: a . oi : fin . vinyl 

. polyolefin -"^^T^ . secondary carpet 

to a tufted P^;!^f4e t »*<*^ ^ 
backing, said tufted primary rp ^ ^ 

comprised of ^J^^. polyP-pyl- 
polyamide fibres. Mtural £ibr es and the 

acrylic fibres, rayon fibres an ^ polymer 

pol yolefin ^^^-.^Urropcly^er and ethylene 
selected from polyolefin, one of 

terpolyme, the = ^ene . coders of 

hotnopolymers of etnyxen ethylene, 
ethylene and P* 1 * ^ 0 '.^ with at 
20 propylene and diene and c ^~ pha . olef in , vi nyl 

least one of a C, C„ hy methacr ylate that has 

acetate, alkyl acrylate « »^ £rom et hylenically 

b een grafted with a ""^f^ anhydri aes thereof, 
unsaturated dicarboxylic adds and anhy 

polymers. naims 22-24 in which 

30 "V - «~ leered structure 

the polyolefin composition is a m ^ ^ fm-a 

having polyolefin ^ „ the opposing 

ethylene/vinyl acetate copolymer or ffl) 

faCS - ,t of any one of Claims 22-25 in which 

26 . The carpet of any ° ng poin t in the 

the polyolefin composition has a melting 


r an g e fro. SCO to below the heat distortion temperature 

t he senary carpet bac k in 9 is selected fro^te 
tapes of polypropylene, non-woven synthet- polymer 

related structures. 

2 8 The carpet of any one of Claims 22 
th e grafting monomer is maleic ^ wh±ch 

2 9 The carpet of any one of Claims ^ 

the polyolefin exposition contains at least 0.03, hy 
weight of grafted monomer. ^.^ 

3 0 The carpet of any one of Claims 22 

th e polyolefin composition contains 0.08-0.10* by weight 
of grafted monomer. whicn 

31 The carpet of any one of Claims 22 a 

-i - -i-ndex of less than 
the polyolefin composition has a melt index o 

200 dg/min. rlaim s 22-31 in which 

32 The carpet of any one of Claims 22 sx 

" "TThl any one of Claims ,3-3, in which 

the r e %:r c rrpr:rc f ir;3 „ — - . 

fibres are nylon 66 fibres. fa 

35 The carpet of any one of Claxms 22 
the fibres are polva m ide fibres, the carpet baling x. 
rjea 1 rl polLoPylene ana the graf tin, - 
maleic anhydride. 


36. Methods for the manufacture of tufted pile 
carpets substantially as herein described and 

exemplified. 

37. Carpets made by a method according to any 

one of claims 1 to 21 or 37. 

38. Tufted pile carpets substantially as 
herein described and exemplified. 
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